The values for "plasma renin activity", "plasma renin concentration" (both determined by the rate of angiotensin I generation) 2 ) and the plasma active renin protein mass concentration (active enzyme protein measured by a direct radioimmunoassay) were compared. The values for "plasma renin activity" (angiotensin I generation from endogeneous renin Substrate) and "plasma renin concentration" (angiotensin I generation from exogeneous excess of renin Substrate) showed a significant correlation. However, the correlation was lost in samples with high (plasma renin activity ^10 g/l · h) and low (plasma renin activity ^ l g/l · h) renin contents. In another study, values for "plasma renin activity" were correlated with those for plasma active renin protein mass concentration, and values for "plasma renin concentration" were also correlated to those for plasma active renin protein mass concentration. However, in samples with low renin contents (plasma active renin protein mass concentration ^ 20 ng/1), there was nö correlation between values for "plasma renin activity" and plasma active renin protein mass concentration, although those for "plasma renin concentration" and plasma active renin protein mass concentration showed a significant correlation. These results suggest that the current method for the assay of plasma renin activity gives erf oneous values for low and high plasma renin concentrations. The new radiometric method for the determination of the plasma active renin protein mass concentration seems to be applicable to plasma samples with a wide ränge of renin concentrations.
Introduction
Measurement of plasma renin is very important in clinical management of hypertension and in basic research. Plasma renin is usually assayed äs plasma renin activity, and the resulting values are importänt ! ) Enzyme: Renin, EC 3.4.23.15
2 ) Managing Editor's remarks Plasma renin activity ("PRÄ") and plasma renin concentration ("PRC") are both determined by radioimmunoassay of angiotensin I liberated from angiotensinogen by renin. The formet method ("PRÄ") uses the intrinsic (endogeneous) renin Substrate; the latter uses extrinsic (exogeneous) excess of renin Substrate, resulting in higher values ("PRC"). Both methods are based on the assay of angiotensin I äs the enzymatic product of renin action; therefore they are to be in clinical diagnosis (1) (2) (3) (4) . However, the values of plasma reniri activity for plasma samples with high reriiri cqiitents may be erroneous, because the intrinsic amount of Substrate of renin may be insufficient (5, 6 ). An improved assay of "plasma renin concentraconsidered both äs methods estimating renin catalytic activity concentration. None of them measures plasma renin concentration ("PRC") in contrast to the immunological measurement of plasma active renin protein mass concentration. It is therefore strongly recommended that the term "plasma renin concentration (PRC)" be avoided in future, in order to dififerentiate clearly between renin catalytic activity concentration and active renin protein mass concentration, thus also following the recommendation of the IUB and IFCC tion", based on the same principles, has been developed, in which extrinsic Substrate is added; the effect of adding Substrate to samples from different species
has not yet been examined (5, 6) . Furthermore, no Standard method for "plasma renin concentration" assay has yet been established. Very recently, Menard et al. (7) reported the direct radiometric assay of plasma active renin protein mass using a monoclonal antibody. In the present study, we compared the values for renin obtained by these three assays. The results indicated certain limitations of "plasma renin activity" determination, and demonstrated the value of the new radiometric enzyme protein assay for clinical purposes.
Results
The enzymatic activity concentrations of plasma renin of the 73 samples measured with both angiötensin I generating methods showed a significant correlation (y = 4.66x -0.93, where y is plasma renin determined with extrinsic excess of renin Substrate and is plasma renin assayed with intrinsic Substrate; n = 73; r = 0.81; P < 0.01), äs seen in figure 1 . Hpwever, the values for plasma renin measured with exogeneous Substrate were obviously higher than expected frpm the regression equation in samples with over 10 g/l • h of plasma renin assayed with endogeneoüs substrate. Moreover, in samples with levels of plasma renin < l g/l · h, there was no correlation between values obtained by both enzymatic methods.
Subjects and Methods

Study I
Plasma samples were collected from 73 normal and hypertensive outpatients of the Department of Geriatrie Mediane, Osaka University HospitaJ,\ Osaka. The subjects were made to sit for 30 min and then 5 ml of blood was taken from the antecubital vein into a cold glass tube containing EDTA · 2Na (2.7 mmol/1 blood). The blood was promptiy centrifuged at 2500 min" 1 for 30 min, and the plasma was stored at -60 °C tül the assay. Both enzymatic assays for plasma renin were performed simultaneously within 2 weeks after plasma sampling.
Study II
Totais of 41 and 42 plasma samples were collected for comparison of the values for plasma renin catalytic concentration (exogeneous Substrate), plasma active renin protein mass concentration, plasma renin catalytic concentration (endogeneoüs Substrate) and plasma active renin protein mass concentration. These samples were all obtained from hypertensive subjects who had remained in the supine position for 30 min. The samples were centrifuged and the plasma was stored äs for study I. The enzymatic assays for plasma renin and the immunological assay of plasma active renin protein mass concentration were performed within 2 weeks after plasma sampling.
The sodium intake of all subjects was approximately 100 mmol/d. Informed consent to participate in the study was obtained from each subject after füll explanation of the study. 5), extrinsic substrate), respectively. The plasma active renin protein mass concentration was measured with a commercially available renin immunometric assay kit (Diagnostics Pasteur, 92430-Marnes La Coquette, France) according to Menard et al. (7) . This assay, which uses a monoclonal antibody, is highly speciflc for human active renin (7, 9) . In our laboratory, the minimal concentration of renin detected by this method was 3 ng/1, and the intra-and inter-assay coefficients of Variation (CV) were 3.1-7.9% (n = 10) and 4.0-9.8% (n = 10), respectively. The recovery of a known amount of renin was 91 -112% (n = 8). 
Discussion
"Plasma renin activity" is commonly used for measurement of renin in the management of patients with hypertension and diseases causing fluid^electrolyte impairment, such äs Bartter's syndrome. Because the "plasma renin activity" changes with the plasma content of Substrate for renin, values for "plasma renin activity" and "plasma renin concentration" (measured with excess of exogeneous renin Substrate) show discrepancies in some conditiöns such äs pregnancy, liver cirrhosis and high renin hypertension (5, 6, 10) . In the present study, the correlation between both enzynaatic methods was abnormal in samples with a high renin content (plasma renin measured with endogeneöus Substrate ^10 g/l · h) and no correlation was observed in those with a low renin conterit (plasma renin measured with endogeneoüs Substratê l g/l · h). In those with high renin contents, the abnormality may have been due to an insufficient concentration of Substrate. However, the reason for the absence of a correlation in samples with low renin contents is unknown. The most probable explanation is that the assay performance of "plasma renin activity" methods are poor near the detection lirnit. The effect of cryoactivation of prorenin to renin during the storage of plasma on the values obtained by all three methods is negligible, because samples stored frozen under -40 °C exhibit no activation of prorenin, äs formerly reported by Sealey et al. (11) . Figure 2 shows that the correlations between plasma active renin protein mass concentration and plasma renin measured with both enzymatic methods are good, except that the correlation between plasma active renin protein mass concentration and plasma renin measured with endogeneoüs Substrate is lost at plasma active renin protein mass concentration values less than 20 ng/1. These data suggest that values for plasma renin measured with endogeneoüs Substrate are not accurate in samples with low renin contents (plasma renin assayed with endogeneoüs Substrate < l g/l · h) or high renin contents (plasma renin assayed with endogeneoüs Substrate > 10 g/l·h). These data are consistent with a report by DessiFulgheri et al. (12) that plasma renin measured with endogeneoüs Substrate and plasma active renin protein mass concentration measured by direct RIA are not correlated in low renin plasmas (plasma renin assayed with endogeneoüs Substrate < 2 g/l · h or plasma active renin protein mass concentration < 40 g/l); and with the report of Morganti et al. (9) that plasma angiotensin II concentration is better correlated with plasma active renin protein mass concentration than with plasma renin determined with endogeneoüs Substrate. These results are clinically significant, because "plasma renin activity" (measured with endogeneoüs Substrate) is often used äs a diagnostic criterion in low renin conditiöns such äs primary aldosteronism (l, 2, 4). The low sensitivity and specificity of this test might be due to its poor quantitativity at low renin concentrations. Under these condition, the detection limit must be increased substantially by prolonging the incubation time so that the amount of angiotensin I developed can be easily measured by RIA. However, the assay is not modified in this way in clinical laboratories.
The present study showed that values for plasma renin determined with exogeneous Substrate and plasma active renin protein mass concentration determined by direct RIA were well correlated. Furthermore, one of the advantages of the direct RIA method is that values for plasma active renin protein mass concentration obtained in different laboratories can be standardized. Thus this new radiometric assay of plasma active renin protein mass concentration seems useful äs a laboratory test of plasma renin. The subject matter of this volume is oriented towards the state of the art of trace element analytical techniques. Invited experts presented papers reporting on newer aspects of analytical methods, recent developments in preanalytical treatment of biological samples and the combination of analytical methods for speciation analysis. Aluminium and plantinum were elements of special interest. Attention was also paid to the trace element levels in body fluids and tissues äs well äs to the role of trace elements in metabolic processes and in human nutrition. 
